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The propagation velocity of a nerve impulse is inversely proportional to the electrical
resistance of the axon and the capacitance of
the plasma membrane that surrounds it. Some
invertebrates, such as squids, have reduced
the resistance of the axon by enormously increasing its diameter. In more complex nervous
systems, such as those of higher vertebrates,
this increase in diameter would entail increasing the total volume of the nervous system by
a factor of more than one hundred, which
is absolutely nonviable. In order to increase
nerve conduction velocity without changing

the axonal diameter, the capacitance must be
reduced by increasing the thickness of the lipid layer that surrounds the axon. Vertebrates
have achieved this by the deposition of large
amounts of hypertrophic membrane from neighbouring specialised cells (oligodendrocytes
or Schwann cells). This membrane, described
by Rudolf Virchow in 1854, has been named
myelin. Recent research has established that
whether an axon is or is not “myelinated” and
the thickness of its myelin sheath depend on
the levels of a specific type of protein of the
neuroregulin family expressed by the axon.

OBJECTIVES
Our group seeks to elucidate the molecular mechanisms
that control axonal myelination. Our goal is to be able to apply
this information to the development of novel strategies for the
treatment of demyelinating diseases, such as multiple sclerosis
or Canavan disease in the central nervous system, or CharcotMarie-Tooth disease in the peripheral nervous system. We
also use this knowledge to try to improve nerve regeneration
following traumatic lesions. To pursue these objectives, we
take advantage of cutting-edge genomic techniques, such as
massive sequencing of patient DNA and genetic modification,
developing mouse models of these diseases by the production of
conditional knockouts and the use of CRISPR/Cas9 technology.

“...cutting-edge genomic
techniques...”

AREAS OF RESEARCH
AREA 1. Nerve regeneration.
AREA 2. Development of myelination in the peripheral nervous system.
AREA 3. Hereditary demyelinating peripheral neuropathies.
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AREA 4. Canavan disease.
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